Improved protease stability of the antimicrobial peptide Pin2 substituted with D-amino acids.
Cationic antimicrobial peptides (AMPs) have attracted a great interest as novel class of antibiotics that might help in the treatment of infectious diseases caused by pathogenic bacteria. However, some AMPs with high antimicrobial activities are also highly hemolytic and subject to proteolytic degradation from human and bacterial proteases that limit their pharmaceutical uses. In this work a D-diastereomer of Pandinin 2, D-Pin2, was constructed to observe if it maintained antimicrobial activity in the same range as the parental one, but with the purpose of reducing its hemolytic activity to human erythrocytes and improving its ability to resist proteolytic cleavage. Although, the hydrophobic and secondary structure characteristics of L- and D-Pin2 were to some extent similar, an important reduction in D-Pin2 hemolytic activity (30-40 %) was achieved compared to that of L-Pin2 over human erythrocytes. Furthermore, D-Pin2 had an antimicrobial activity with a MIC value of 12.5 μM towards Staphylococcus aureus, Escherichia coli, Streptococcus agalactiae and two strains of Pseudomonas aeruginosa in agar diffusion assays, but it was half less potent than that of L-Pin2. Nevertheless, the antimicrobial activity of D-Pin2 was equally effective as that of L-Pin2 in microdilution assays. Yet, when D- and L-Pin2 were incubated with trypsin, elastase and whole human serum, only D-Pin2 kept its antimicrobial activity towards all bacteria, but in diluted human serum, L- and D-Pin2 maintained similar peptide stability. Finally, when L- and D-Pin2 were incubated with proteases from P. aeruginosa DFU3 culture, a clinical isolated strain, D-Pin2 kept its antibiotic activity while L-Pin2 was not effective.